Hysteresis and memory effects in irradiated potassium blue bronzes H. Mutka [4, 5] . Such a pinning is known to affect the collective CDW dynamics strongly : the threshold field of sliding CDW conductivity increases when defects are introduced at the ppm level by means of fast electron irradiation [6] .
More generally, the idea of pinning by defects has been evoked to explain metastability, hysteresis and temporal relaxation in incommensurate phases of different origins (CDW [7] , insulators [8] [9] [10] [11] [12] , spin density waves [13] [4, 14, 15] . Different [7, 9, 11] . Most of the experimental observations are included in the phenomenological defect density wave theory [11, 15] [5, 6] . After low-temperature irradiations-some samples were heated up to room temperature while some others were kept below 200 K. As demonstrated below, between these two temperatures some modifications of the defect number-configuration or sample aging were observed. The concentration of stable defects for a given irradiation dose was evaluated earlier by electron spin resonance measurement to be of the order of 10-5 atomic fraction for doses of 1 mClcm2 (6.2 x 1015 el/cm2 ). All observations reported here were made with irradiation doses up to a few tens of mC/cm 2 when the effects on the average CDW amplitude are negligible but when the threshold field for non-linear conduction is shifted to a field greater than 10 V . cm-1 [6] .
Results.
The R ( T) curves of non-irradiated blue bronze samples are known to possess a global hysteresis [1, 3] . The extreme resistivity difference is typically of the order of 50 % around 100 K, 80 degrees below the Peierls transition. The amplitude of this hysteresis increases up to a factor of two after an irradiation dose of a few tenths of mC/cm 2 as represented in figure 1. Superimposed to this effect a low-temperature decrease of the resistance is also observed, as it is usual in irradiated CDW compounds. The increase of the width of the hysteresis cycle shows that defect concentrations in the range of 10-4 atomic fraction can effectively increase the deviation from equilibrium of the CDW, as it was already observed in irradiated orthorhombic TaS3 [17] . For cycle, (Fig. 3b) [18] .
A salient feature of the present experimental results is the effect of defects on the observed hysteretic and memory behaviours. Especially the memory effect is seen to develop from a small anomaly to a striking phenomenon when defects are introduced. An important task is now to connect the observed transport property variations with the properties of pinned CDW.
Discussion.
As demonstrated by Hall effect measurements, the main source of temperature dependence for low-field electronic transport in CDW phase of the blue bronzes is closely related to a varying number of carriers. In the simplest approach the number of carriers is controlled by single particle excitations across the Peierls gap. An out-of-equilibrium single particle gap, associated with a pinned, out-of-equilibrium q vector, has been indeed proposed as a possible source of hysteretic R(T) behaviour in incommensurate CDW systems [19] . However it is difficult to conciliate a pinned gap value with observations such as a plateau of resistivity and a fixed, temperature independent number of carriers in well relaxed samples.
A very tempting way to explain these behaviours is possible with the model recently proposed to describe the temperature dependence of the q-vector in Ko.3oMo03 [16] resistivity. The population of the band at Eo will no longer follow the thermal equilibrium value but lags due to the presence of energy barriers which must be overcome when the pinned q vector is varied. The plateau, like that displayed in figure 3 , or the weakened temperature dependence of resistivity (Fig. 2) correspond to a well pinned value of q. In these assumptions the memory effects can originate from a q-value marked by defects for example.
The idea of low temperature transport occurring in a separate band at Eo is roughly consistent with existing transport data. Our Hall effect measurements give a carrier concentration of the order of 1017 cm-3 around 90 K and, inverting equation (1) and using the known unit cell volume of 1 196 A3 [20] we find a population of 1.2 x 1018 cm-3 in the band at Eo. Moreover the temperature dependence of resistivity or carrier concentration does not follow any well defined activation law. This is understandable due to the metastability of q.
We already mentioned that models based on metast- 
